Background and Objective: Physical inactivity is the fourth leading risk factor for global mortality. Physical inactivity levels are rising in developing countries and Malaysia is of no exception. Malaysian Adult Nutrition Survey 2003 reported that the prevalence of physical inactivity was 39.7% and the prevalence was higher for women (42.6%) than men (36.7%). In Malaysia, the National Health and Morbidity Survey 2006 reported that 43.7% (5.5 million) of Malaysian adults were physically inactive. These statistics show that physically inactive is an important public health concern in Malaysia. College students have been found to have poor physical activity habits. The objective of this study was to identify the physical activity level among students of Asia Metropolitan University (AMU) in Malaysia.
diseases such as diabetes mellitus, cancer and heart diseases causing an estimated 3.2 million deaths worldwide [2] . The World Health Organization (WHO) reports that approximately 60% of the global population do not meet the recommended daily minimum of physical activity. According to a WHO study published in Physical activity is defined as any bodily movement produced by skeletal muscles that require energy expenditure [1] . The fourth leading risk factor for global mortality is physical inactivity and it is a contributing factor in the development of various non-communicable Roshini Rajappan, Karthikeyan Selvaganapathy, Lola Liew. PHYSICAL ACTIVITY LEVEL AMONG UNIVERSITY STUDENTS: A CROSS SECTIONAL SURVEY.
medical students had low physical activity levels as a result of high workload and less free time [11] . A cross sectional study among students of the medical university of Silesia in Poland reported that medical students do not meet the recommended level of physical activity. The majority of these students were classified as having a moderate level of physical activity [12] . The prevalence of physical inactivity was lower in less developed countries (18.7%) than the most developed countries (27.8%). The crude worldwide prevalence of physical inactivity was 21.4%, being higher among women than men. One out of five adults around the world is physically inactive [13] .
Although physical inactivity is found in both males and females but the rate of physical inactivity in female is significantly higher than males. Most of the studies state that gender has significant correlates of physical activity where males are more active in performing physical activity than the females [5, 10] . Studies on gender differences shows that females and males involve in physical activity with different motivation. Egli et al 2011 [14] found that male college students were motivated by intrinsic factors such as strength, competition and challenges whereas female college students were motivated by extrinsic factors such as weight management and appearance.
Sedentary behavior has become a norm in Malaysian society. Strategies to increase levels of physical activity have been promoted in many countries due to the rising of physical inactivity especially among adults [15] . Researchers tend to focus the factors affecting participation in physical activities in well developed countries as it plays an important role in preventing diseases [16] . Studies found that sociodemographic factors such as race, age, gender, education, marital status, income and perception of health status could affect an individual's decision to take part in physical activity. Identification of socio-demographic factors concerning to physical inactivity can help to plan intervention and prevention programs.
In order to maintain healthy status, all healthy adults aged of 18-65 years need moderate intensity aerobic physical activity for a minimum of thirty minutes for five days a week or vigorous [6] . In another study, the National Health and Morbidity Survey 2011 showed that the prevalence of physically inactivity was 35.2% [7] . These statistics show that physically inactive is an important public health concern in Malaysia. Individuals who engage in regular physical activity will improve their lifestyle, achieve musculoskeletal fitness and optimal body fat levels, prevent getting silent diseases which comprises of heart diseases, cancer, diabetes mellitus, osteoporosis and other chronic disorders [8] . Epidemiological studies have shown that physical activity can reduce rate of mortality and people who are physically active tend to live longer than those who are sedentary [9] .
Physical activity and fitness should remain a top priority of any country. It has been shown that physical activity reduces from high school to college and most of the college students claim a decrease in physical activity following their graduation. A survey study investigating the physical activity index among Malaysian youth showed that at the age of 21, they are more active than the rest of the ages; however at the age of 22 and above, these youth reduce their physical activities [10] . There is evidence that Roshini Rajappan, Karthikeyan Selvaganapathy, Lola Liew. PHYSICAL ACTIVITY LEVEL AMONG UNIVERSITY STUDENTS: A CROSS SECTIONAL SURVEY.
intensity aerobic activity for a minimum of twenty minutes on three days each week [17] . Majority of the Malaysians are not active and meet the recommendations for physical activity. Therefore, it is important to promote strategies that increase health awareness, knowledge and importance of physical activity. The Philosophy of Malaysian Education emphasizes on physical activity. The Malaysian government hopes to produce students who are active in both academics as well as sports. Furthermore, physical activity improves quality of sleep. People who are physically fit sleep better and feel energetic during the day and reduce insomnia. Study has proved that by being physically active, students' academic performance would improve [18] .
Lack of physical activities leads to overweight or obesity. Being obese can lead to serious health conditions including high blood pressure, high cholesterol, coronary heart disease and stroke [19] . Prevention is better than medication; therefore if we focus on physical activities, we can reduce the rates of diseases and enhance a healthy lifestyle. Being inactive will shorten the life expectancy. Regular physical activity plays an important role to improve muscular strength, endurance, build up healthy muscles and bones, reduces stress and anxiety and relieves the symptoms of depression [20] . Increasing physical activity for those who are physically inactive should be the top priority of the public health agenda for individuals of all ages [21] .
College students have been found to have poor physical activity habits leading to unhealthy body mass indexes [22] . As the prevalence of low physical activity level among Malaysian adults is high; this is a good opportunity for all college students to review their current lifestyle. Most of the studies were conducted in western countries. Hence, a study was conducted to evaluate the physical activity level of university students in Malaysia. The objective of this study was to identify the percentage of physical activity level among students of Asia Metropolitan University (AMU) in Malaysia.
MATERIALS AND METHODS
total of 100 participants were selected for the study by convenience sampling method on the basis of inclusion and exclusion criteria from AMU. The study was approved by the university research ethical committee.
Inclusion criteria:
We included the individuals between 18-30 years of age, both the male & female students, all races, both physically active / inactive students, able to follow instructions.
Exclusion criteria:
We excluded the individuals who are physically challenged, and who had contraindications for physical activity
Outcome Measure: The International Physical Activity Questionnaire (IPAQ) short form was used to assess the physical activity level [23] . This instrument is validated in several researches and has been adapted in 12 countries [24] . Reliability and validity of the IPAQ short version has acceptable test-retest reliability and validity for sitting and vigorous activity [25] . Questionnaire can be used for a wide range of respondents (aged from 15 to 69). The IPAQ short form asks about three specific types of activity undertaken in four domains. The specific types of activity that were assessed are walking, moderate and vigorous intensity activities. The level of physical activity referred in the questionnaire is presented as Metabolic Equivalent (MET). 1 MET = a resting energy expenditure assuming oxygen consumption of 3.5 ml-min/kg weight. Walking = 3.3 METS, moderate physical activity = 4.0 METS and vigorous physical activity = 8.0 METS. Students were assigned to three different categories of physical activity levels (low, moderate, high) and assessed using the formula: MET level × minutes of activity/day × days per week. The MET level was multiplied by minutes of physical activity and by events per week. There are three levels of physical activity proposed to classify populations: low, moderate and high levels of physical activity. Respondents categorized as high level of physical activity had to meet either one of the following criteria such as (a) vigorous intensity activity on at least three days achieving minimum total physical activity of at least 1500 MET-minutes/week or (b) seven or more days of any combination of walking, moderate or vigorous intensity activities, achieving a minimum total physical activity of at least 3000 Statistical Analysis: Data analysis is the method by which the validity of a research study is evaluated. Data were analyzed by descriptive statistical method using Microsoft excel 2010 and SPSS 20 version.
RESULTS
The participants' demographic characteristics are explained in Table 1 and 2. Number of days of vigorous physical activities, moderate physical activities and walking in last 7 days between male and female participants are shown in Table 3 with mean and standard deviation through Q 1 , Q 3 and Q 5. Duration of vigorous physical activities, moderate physical activities and walking in last 7 days between male and female participants are also shown in Table 3 with mean and standard deviation through Q 2 , Q 4, Q 6 and Q 7. Physical activity level on the basis of age, gender, ethnicity and BMI is shown in Table 4 . n: frequency, % : percentage. When the characteristics of the participants were analyzed based on their Body Mass Index, 0 (0%) students were seen to fall under the underweight category in the moderate physical activity level, whereas, 4 (50%) underweight students were seen in both low and high levels of physical activity level. A majority of students were in the normal BMI category, of which 11 (15.5%) were seen in the low physical activity level and 30 (42.25%) in both moderate and high physical activity level. Some of the students were also in the overweight BMI category. Among them, only 2 (13.3%) had low physical activity levels, 6 (40%) had moderate physical activity levels and 7 (46.7%) had a high level of physical activity. A few students were seen in the obese BMI category. Of them, 3 (60%) had low physical activity level, 2 (40%) had moderate physical activity level, whereas there were no obese 0 (0) student who demonstrated high physical activity level. Only 1 (100%) student was severely obese and had a low physical activity level. There were no 0 (0%) severely obese students who showed moderate or high physical activity level. The limitations of this study were less sample size, possibility of recall biases or over reporting of physical activity that lead to overestimation of the physical activity levels and analysis were not done on the basis of different disciplines. Level of physical activity among the female respondents was lower than male respondents; it is therefore recommended to develop physical activity programs especially for the females. It is also recommended that further studies should be carried out to identify the physical activity barriers. Objective measures of physical activity might be included to minimize the self-reported estimate error.
This study was conducted to identify the physical activity level among students of Asia Metropolitan University. 100 university students were recruited for this study comprising of 50 male and 50 female students with age ranges from 18 to 30 years. Gender is one of the most important predictors of physical activity. A number of studies show that physical activity levels among adolescence varied by genders whereby males demonstrated a higher percentage of physical activity than females. It has also been shown that female adolescence were less physically active than male adolescence [10, [26] [27] [28] . The crude worldwide prevalence of physical inactivity was 21.4% being higher among women (23.7%) than men (18.9%) [13] . Similarly, this study also showed that male students are more physically active than female students. The percentage of low level physical activity of both male and female participants was 14% and 30% respectively. It has been noted that the level of physical activity decreases from high school to college. The findings of this study are in agreement with other studies that the level of physical activity declined as age increased [4, 10] . This study found that there is a difference in physical activity level between the ages. Students at the age range of 22-25 demonstrated the highest level of physical inactivity compared with students in an age range of 18-21 and 26-30.
Few studies have reported that physical activity patterns varied by race [29, 30] . In this study, Indian students were more physically active (61.8%) when compared to Chinese (36.4%), Malay (25.9%) and other races (23.5%). Study done by Dan SP [26] reported that no association was found between physical activity levels and race. The findings of this study showed that the highest low level of physical activity was observed in Chinese (36.4%), followed by Malay (25.9%), Indians (14.7%) and other races (11.8%). These results were consistent with the findings from NHMS III (MOH, 2008) which showed that the highest prevalence of physical inactivity was observed among Chinese students [6] .
Our study showed that the physical activity level is correlated with BMI status. The distribution
CONCLUSION
The physical activity level among university students was found satisfactory although the percentage of low level of physical activity was found higher in female students. Moreover, obese and severely obese students showed a low level of physical activity in a higher percentage.
